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(4) The maximum grade on which the
wet exhaust conditioner can be oper-
ated retaining the flame arresting
characteristics.

(5) A finalized version of the power
package checklist.

§7.98 Technical requirements.

(a) The diesel power package shall
use a category A diesel engine ap-
proved under subpart E of this part
with the following additional require-
ments:

(1) A hydraulic, pneumatic, or other
mechanically actuated starting mecha-
nism. Other means of starting shall be
evaluated in accordance with the provi-
sions of §7.107.

(2) If an air compressor is provided,
the intake air line shall be connected
to the engine intake system between
the air cleaner and the flame arrester.
If the air compressor’s inlet air line is
not connected to the engine’s intake
system, it shall have an integral air fil-
ter.

(b) The temperature of any external
surface of the diesel power package
shall not exceed 302 °F (150 °C).

(1) Diesel power package designs
using water jacketing to meet this re-
quirement shall be tested in accord-
ance with §7.101.

(2) Diesel power packages using other
techniques will be evaluated under the
provisions of §7.107.

(3) When using water-jacketed com-
ponents, provisions shall be made for
positive circulation of coolant, venting
of the system to prevent the accumula-
tion of air pockets, and effective acti-
vation of the safety shutdown system
before the temperature of the coolant
in the jackets exceeds the manufactur-
er’s specifications or 212 °F (100 °C),
whichever is lower.

(c) External rotating parts shall not
be constructed of aluminum alloys con-
taining more than 0.6 percent magne-
sium.

(d) If nonmetallic rotating parts are
used, they shall be provided with a
means to prevent an accumulation of
static electricity. Static conducting
materials shall have a total resistance
of 1 megohm or less, measured with an
applied potential of 500 volts or more.
Static conducting materials having a
total resistance greater than 1 megohm
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will be evaluated under the provisions
of §7.107.

(e) All V-belts shall be static con-
ducting and have a resistance not ex-
ceeding 6 megohms, when measured
with a direct current potential of 500
volts or more.

(f) The engine crankcase breather
shall not be connected to the air intake
system of the engine. The discharge
from the breather shall be directed
away from hot surfaces of the engine
and exhaust system.

(g) Electrical components on diesel
power packages shall be certified or ap-
proved by MSHA under parts 7, 18, 20,
and 27 of this chapter.

(h) Electrical systems on diesel
power packages consisting of electrical
components, interconnecting wiring,
and mechanical and electrical protec-
tion shall meet the requirements of
parts 7, 18, and 27 of this chapter, as ap-
plicable.

(i) The diesel power package shall be
equipped with a safety shutdown sys-
tem which will automatically shut off
the fuel supply and stop the engine in
response to signals from sensors indi-
cating—

(1) The coolant temperature limit
specified in paragraph (b) of this sec-
tion;

(2) The exhaust gas temperature
limit specified in paragraph (s)(4) of
this section;

(3) The minimum allowable low water
level, for a wet exhaust conditioner, as
established by tests in §7.100. Restart-
ing of the engine shall be prevented
until the water level in the wet ex-
haust conditioner has been replenished
above the minimum allowable low
water level; and

(4) The presence of other safety haz-
ards such as high methane concentra-
tion, actuation of the fire suppression
system, etc., if such sensors are in-
cluded in the safety shutdown system.

(j) The safety shutdown system shall
have the following features:

(1) A means to automatically disable
the starting circuit and prevent en-
gagement of the starting mechanism
while the engine is running, or a start-
ing mechanism constructed of non-
sparking materials.

(2) If the design of the safety shut-
down system requires that the lack of
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engine oil pressure must be overridden
to start the engine, the override shall
not be capable of overriding any of the
safety shutdown sensors specified in
paragraph (i) of this section.

(k) The diesel power package shall be
explosion-proof as determined by the
tests set out in §7.100.

(1) Engine joints that directly or indi-
rectly connect the combustion cham-
ber to the surrounding atmosphere
shall be explosion-proof in accordance
with paragraphs (m) through (q) of this
section and §7.100. This paragraph does
not apply to the following:

(1) Pistons to piston rings;

(2) Pistons to cylinder walls;

(3) Piston rings to cylinder walls;

(4) Cylinder head to cylinder block;

(5) Valve stem to valve guide; or

(6) Injector body to cylinder head.

(m) Each segment of the intake sys-
tem and exhaust system required to
provide explosion-proof features shall
be constructed of metal and designed
to withstand a minimum internal pres-
sure equal to four times the maximum
pressure observed in that segment in
tests under §7.100 or a pressure of 150
psig, whichever is less. Castings shall
be free from blowholes.

(n) Welded joints forming the explo-
sion-proof intake and exhaust systems
shall be continuous and gas-tight. At a
minimum, they shall be made in ac-
cordance with American Welding Soci-
ety Standard D14.4-77 or meet the test
requirements of §7.104 with the inter-
nal pressure equal to four times the
maximum pressure observed in tests
under §7.100 or a pressure of 150 psig,
whichever is less.

(o) Flexible connections shall be per-
mitted in segments of the intake and
exhaust systems required to provide
explosion-proof features, provided that
failure of the connection activates the
safety shutdown system before the ex-
plosion-proof characteristics are lost.

(p) Flame-arresting paths in the in-
take and exhaust systems shall be
formed either by—

(1) Flanged metal to metal joints
meeting the requirements of paragraph
(a) of this section; or

(2) Metal flanges fitted with metal
gaskets and meeting the following re-
quirements:
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(i) Flat surfaces between bolt holes
that form any part of a flame-arresting
path shall be planed to within a max-
imum deviation of one-half the max-
imum clearance specified in paragraph
(q)(7) of this section. All metal surfaces
forming a flame-arresting path shall be
finished during the manufacturing
process to not more than 250 micro-
inches.

(ii) A means shall be provided to en-
sure that fastenings maintain the
tightness of joints. The means provided
shall not lose its effectiveness through
repeated assembly and disassembly.

(iii) Fastenings shall be as uniform in
size as practicable to preclude im-
proper assembly.

(iv) Holes for fastenings shall not
penetrate to the interior of an intake
or exhaust system and shall be thread-
ed to ensure that all specified bolts or
screws will not bottom even if the
washers are omitted.

(v) Fastenings used for joints of
flame-arresting paths on intake or ex-
haust systems shall be used only for at-
taching parts that are essential in
maintaining the explosion-proof integ-
rity. They shall not be used for attach-
ing brackets or other parts.

(vi) The minimum thickness of mate-
rial for flanges shall be Y2-inch, except
that a final thickness of 7e6-inch is al-
lowed after machining rolled plate.

(vii) The maximum fastening spacing
shall be 6 inches.

(viii) The minimum diameter of fas-
tenings shall be 3s-inch, except smaller
diameter fastenings may be used if the
joint first meets the requirements of
the static pressure test in §7.104, and
the explosion test in §7.100.

(ix) The minimum thread engage-
ment of fastenings shall be equal to or
greater than the nominal diameter of
the fastenings specified, or the intake
or exhaust system must meet the test
requirements of the explosion tests in
§7.100 and the static pressure test in
§7.104.

(x) The minimum contact surface of
gaskets forming flame-arresting paths
shall be 3s-inch, and the thickness of
the gaskets shall be no greater than
Yie-inch. The minimum distance from
the interior edge of a gasket to the
edge of a fastening hole shall be 3%s-
inch. The gaskets shall be positively
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positioned, and a means shall be pro-
vided to preclude improper installa-
tion. When the joint is completely as-
sembled, it shall be impossible to in-
sert a 0.0015-inch thickness gauge to a
depth exceeding ¥s-inch between the
gasket and mating flanges. Other gas-
ket designs shall be evaluated in ac-
cordance with §7.107.

(q) The following construction re-
quirements shall apply to flame-arrest-
ing paths formed without gaskets:

(1) Flat surfaces between fastening
holes that form any part of a flame-ar-
resting path shall be planed to within a
maximum deviation of one-half the
maximum clearance specified in para-
graph (q)(7) of this section. All metal
surfaces forming a flame-arresting
path shall be finished during the manu-
facturing process to not more than 250
microinches. A thin film of nonhard-
ening preparation to inhibit rusting
may be applied to these finished metal
surfaces, as long as the final surface
can be readily wiped free of any foreign
materials.
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(2) A means shall be provided to en-
sure that fastenings maintain the
tightness of joints. The means provided
shall not lose its effectiveness through
repeated assembly and disassembly.

(3) Fastenings shall be as uniform in
size as practicable to preclude im-
proper assembly.

(4) Holes for fastenings shall not pen-
etrate to the interior of an intake or
exhaust system and shall be threaded
to ensure that all specified bolts or
screws will not bottom even if the
washers are omitted.

(5) Fastenings used for joints of
flame-arresting paths on intake or ex-
haust systems shall be used only for at-
taching parts that are essential in
maintaining the explosion-proof integ-
rity. They shall not be used for attach-
ing brackets or other parts.

(6) The flame-arresting path of
threaded joints shall conform to the re-
quirements of paragraph (q)(7) of this
section.

(7) Intake and exhaust systems joints
shall meet the specifications set out in
Table F-1.

TABLE F—1—DIMENSIONAL REQUIREMENTS FOR EXPLOSION-PROOF INTAKE AND EXHAUST SYSTEM
JOINTS

Minimum thickness of material for flanges
Minimum width of joint; all in one plane
Maximum clearance; joint all in one plane

Minimum width of joint, portions of which are different planes; cylinders or equivalent ................
Maximum clearances; joint in two or more planes, cylinders or equivalent:
Portion perpendicular to plane ..........cccoceeiienieennen.

Plane portion
Maximum fastening 4 spacing; joints all in one plane 5

Maximum fastening spacing; joints, portions of which are in different planes .
Minimum diameter of fastening (without regard to type of joint) &

Minimum thread engagement of fastening”?

Maximum diametrical clearance between fastening body and unthreaded holes through WhICh |t

passes 8:9:10,

Minimum distance from interior of the intake or exhaust system to the edge of a fastening

hole: 11

Joint-minimum width 17 ...,

Shafts centered by ball or roller bearings:

Minimum length of flame-arresting path .................
Maximum diametrical clearance ............cccccceeeeenee

Other cylindrical joints:
Minimum length of flame-arresting path ....
Maximum diametrical clearance

1/2”1

>
0.004”
Y2

0.008"3
0.006”
6

8"

3"

3"
V16"

767812

................................................................. 17

0.030”

17
0.010”

114e-inch less is allowable for machining rolled plate.

2]f only two planes are involved, neither portion of a joint shall be less than 's-inch wide, unless the wider portion conforms
to the same requirements as those for a joint that is all in one plane. If more than two planes are involved (as in labyrinths or
tongue-in-groove joints), the combined lengths of those portions having prescribed clearances are considered.

3The allowable diametrical clearance is 0.008-inch when the portion perpendicular to the plane portion is a-inch or greater
in length. If the perpendicular portion is more than "s-inch but less than "s-inch wide, the diametrical clearance shall not ex-

ceed 0.006-inch.

4Studs, when provided, shall bottom in blind holes, be completely welded in place, or have the bottom of the hole closed
with a plug secured by weld or braze. Fastenings shall be provided at all corners.
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5The requirements as to diametrical clearance around the fastening and minimum distance from the fastening hole to the in-
side of the intake or exhaust system apply to steel dowel pins. In addition, when such pins are used, the spacing between
centers of the fastenings on either side of the pin shall not exceed 5 inches.

6 Fastening diameters smaller than specified may be used if the joint or assembly meets the test requirements of §7.104.

7Minimum thread engagement shall be equal to or greater than the nominal diameter of the fastening specified, or the in-
take or exhaust system must meet the test requirements of §7.104.

8The requirements as to diametrical clearance around the fastening and minimum distance from the fastening hole to the in-
side of the intake or exhaust system apply to steel dowel pins. In addition, when such pins are used, the spacing between
centers of the fastenings on either side of the pin shall not exceed 5 inches.

9This maximum clearance only applies when the fastening is located within the flame-arresting path.

10Threaded holes for fastenings shall be machined to remove burrs or projections that affect planarity of a surface forming a
flame-arresting path.

11 Edge of the fastening hole shall include any edge of any machining done to the fastening hole, such as chamfering.

12|f the diametrical clearance for fastenings does not exceed '/sz-inch, then the minimum distance shall be Va-inch.

(r) Intake system. (1) The intake sys- path core thickness shall be at least 1
tem shall include a device between the inch. The core and flame arrester hous-
air cleaner and intake flame arrester, ing shall be an integral unit which can-
operable from the equipment operator’s not be disassembled.
compartment, to shut off the air sup- (3) The intake system shall be de-
ply to the engine for emergency pur- signed so that improper installation of
poses. Upon activation, the device the flame arrester is impossible.
must operate immediately and the en- (4) The intake system shall include
gine shall stop within 15 seconds. an air cleaner service indicator. The

(2) The intake system shall include a .4, cleaner shall be installed so that
flame arrester that will prevent an ex-  ,no fijtered air will enter the flame
plosion within the system from propa- ,..ester. The air cleaner shall be sized

iiz(iéfre towhaénsﬁrersilégdi?f ;iﬁ?:ﬁég and the service indicator set in accord-
: . - ance with the engine manufacturer’s
T o habyrns,  fecommendations. Unless the service
the air cleaner and the intake manifold indicator is explosion—prjoof, it shall be
and shall be attached so that it can be g:;teedargzg?:renagge tﬁg S(élre‘ig:r 11?(1113
removed for inspection or cleaning. cator settin éhall be reduced to ac-
The flame arrester shall be constructed g L R .
of corrosion-resistant metal and meet count for the additional restriction im-
the following requirements: posed by t'he flame arrester. X
(i) Two intake flame arrester designs, (5) The intake system shall include a
the spaced-plate type and the crimped connection between phe intake flame
ribbon type, will be tested in accord- arrester and the engine head for tem-

ance with the requirements of §7.100. Porary attachment of a device to indi-
Variations to these designs or other in- Ccate the total vacuum in the system.
take flame arrester designs will be 1his opening shall be closed by a plug
evaluated under the provisions of O other suitable device that is sealed
§7.107. or locked in place except when in use.

(ii) In flame arresters of the spaced- (8) Erhaust system. (1) The exhaust
plate type, the thickness of the plates System shall include a flame arrester
shall be at least 0.125-inch; spacing be- that will prevent propagation of flame
tween the plates shall not exceed 0.018- or discharge of glowing particles to a
inch; and the flame-arresting path surrounding flammable mixture. The
formed by the plates shall be at least 1 flame arrester shall be constructed of
inch wide. The unsupported length of corrosion-resistant metal.
the plates shall be short enough that (i) If a mechanical flame arrester is
permanent deformation resulting from used, it shall be positioned so that only
explosion tests shall not exceed 0.002- cooled exhaust gas at a maximum tem-
inch. The plates and flame arrester Dperature of 302 °F (150 °C) will be dis-
housing shall be an integral unit which charged through it.
cannot be disassembled. (ii) If a mechanical flame arrester of

(iii) In flame arresters of the crimped the spaced-plate type is used, it must
ribbon type, the dimensions of the core meet the requirements of paragraph
openings shall be such that a plug (r)(2)(ii) of this section and the test re-
gauge 0.018-inch in diameter shall not quirements of §7.100. Variations to the
pass through, and the flame-arresting spaced-plate flame arrester design and
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other mechanical flame arrester de-
signs shall be evaluated under the pro-
visions of §7.107. The flame arrester
shall be designed and attached so that
it can be removed for inspection and
cleaning.

(2) The exhaust system shall allow a
wet exhaust conditioner to be used as
the exhaust flame arrester provided
that the explosion tests of §7.100 dem-
onstrate that the wet exhaust condi-
tioner will arrest flame. When used as
a flame arrester, the wet exhaust con-
ditioner shall be equipped with a sensor
to automatically activate the safety
shutdown system at or above the min-
imum allowable low water level estab-
lished by §7.100. Restarting of the en-
gine shall be prevented until the water
supply in the wet exhaust conditioner
has been replenished above the min-
imum allowable low water level. All
parts of the wet exhaust conditioner
and associated components that come
in contact with contaminated exhaust
conditioner water shall be constructed
of corrosion-resistant material. The
wet exhaust conditioner shall include a
means for verifying that the safety
shutdown system operates at the prop-
er water level. A means shall be pro-
vided for draining and cleaning the wet
exhaust conditioner. The final exhaust
gas temperature at discharge from the
wet exhaust conditioner shall not ex-
ceed 170 °F (76 °C) under test conditions
specified in §7.102. A sensor shall be
provided that activates the safety
shutdown system before the exhaust
gas temperature at discharge from the
wet exhaust conditioner exceeds 185 °F
(85 °C) under test conditions specified
in §7.103(a)(4).

(3) The exhaust system shall be de-
signed so that improper installation of
the flame arrester is impossible.

(4) The exhaust system shall provide
a means to cool the exhaust gas and
prevent discharge of glowing particles.

(i) When a wet exhaust conditioner is
used to cool the exhaust gas and pre-
vent the discharge of glowing particles,
the temperature of the exhaust gas at
the discharge from the exhaust condi-
tioner shall not exceed 170 °F (76 °C)
when tested in accordance with the ex-
haust gas cooling efficiency test in
§7.102. A sensor shall be provided that
activates the safety shutdown system
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before the exhaust gas temperature at
discharge from the wet exhaust condi-
tioner exceeds 185 °F (85 °C) when test-
ed in accordance with the safety sys-
tem controls test in §7.103. All parts of
the wet exhaust conditioner and associ-
ated components that come in contact
with contaminated exhaust conditioner
water shall be constructed of corro-
sion-resistant material.

(ii) When a dry exhaust conditioner is
used to cool the exhaust gas, the tem-
perature of the exhaust gas at dis-
charge from the diesel power package
shall not exceed 302 °F (150 °C) when
tested in accordance with the exhaust
gas cooling efficiency test of §7.102. A
sensor shall be provided that activates
the safety shutdown system before the
exhaust gas exceeds 302 °F (150 °C) when
tested in accordance with the safety
system control test in §7.103. A means
shall be provided to prevent the dis-
charge of glowing particles, and it shall
be evaluated under the provisions of
§7.107.

(5) Other means for cooling the ex-
haust gas and preventing the propaga-
tion of flame or discharge of glowing
particles shall be evaluated under the
provisions of §7.107.

(6) There shall be a connection in the
exhaust system for temporary attach-
ment of a device to indicate the total
backpressure in the system and collec-
tion of exhaust gas samples. This open-
ing shall be closed by a plug or other
suitable device that is sealed or locked
in place except when in use.

[61 FR 55518, Oct. 25, 1996, 62 FR 34640, 34641,
June 27, 1997]

§7.99 Critical characteristics.

The following critical characteristics
shall be inspected or tested on each
diesel power package to which an ap-
proval marking is affixed:

(a) Finish, width, planarity, and
clearances of surfaces that form any
part of a flame-arresting path.

(b) Thickness of walls and flanges
that are essential in maintaining the
explosion-proof integrity of the diesel
power package.

(c) Size, spacing, and tightness of fas-
tenings.

(d) The means provided to maintain
tightness of fastenings.
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